We report new observations of SL2SJ021737-051329, a lens system consisting of a bright arc at z = 1.84435, magnified ∼ 17× by a massive galaxy at z = 0.65. SL2SJ0217 is a low-mass (M < 10 9 M ), low-metallicity (Z∼ 1/20 Z ) galaxy, with extreme star-forming conditions that produce strong nebular UV emission lines in the absence of any apparent outflows. Here we present several notable features from rest-frame UV Keck/LRIS spectroscopy: (1) Very strong narrow emission lines are measured for C iv λλ1548,1550, He ii λ1640, O iii] λλ1661,1666, Si iii] λλ1883,1892, and C iii] λλ1907,1909. (2) Double-peaked Lyα emission is observed with a dominant blue peak and centered near the systemic velocity. (3) The low-and high-ionization absorption features indicate very little or no outflowing gas along the sightline to the lensed galaxy. The relative emission line strengths can be reproduced with a very high-ionization, low-metallicity starburst with binaries, with the exception of He ii, which indicates an additional ionization source is needed. We rule out large contributions from AGN and shocks to the photoionization budget, suggesting that the emission features requiring the hardest radiation field likely result from extreme stellar populations that are beyond the capabilities of current models. Therefore, SL2S0217 serves as a template for the extreme conditions that are important for reionization and thought to be more common in the early Universe.
1.
INTRODUCTION Determining the precise epoch and source of reionization is currently a major focus of observational cosmology. Yet, the relative contributions to ionizing radiation from stellar and nuclear activity are still uncertain (e.g., Fontanot et al. 2014) . However, there is a general consensus that metal-poor, low-mass galaxies host a substantial fraction of the star formation in the high-redshift Universe and are likely the key contributors to reionization (e.g., Wise et al. 2014; Madau & Haardt 2015) . Depending on the redshift, luminosity function, intergalactic medium (IGM) clumping factor, and ionizing photon production efficiency assumed, the estimated escape fraction of ionizing radiation needed to sustain cosmic reionization ranges from < 13% up to 50% (Finkelstein et al. 2012) . Therefore, detailed studies of these chem-ically unevolved galaxies at early epochs are necessary to probe the initial stages of galaxy evolution and assess whether the physical conditions allow sufficient Ly continuum radiation to escape.
Surveys of galaxies at 2 z 4 reveal a rich diversity of galaxy properties and mark a critical stage of galaxy evolution at which the peak of both star formation and black hole accretion activity occur (see Shapley (2011) for a review). These surveys have provided us with a broad understanding of how galaxies assemble and evolve, but the spatial and spectral limitations inherent in observing faint, distant objects mean that many of the physical processes regulating this dynamic evolution are poorly constrained. Clearly, a more detailed understanding of this key epoch is needed.
Until recently, very few high-redshift galaxies had been observed spectroscopically in detail, as they are generally too faint to obtain high signal-to-noise observations with even 8−10m class telescopes. Previously, this challenge has been overcome by building composite spectra of highredshift galaxies (e.g., Steidel et al. 2001; Shapley et al. 2003; Steidel et al. 2016; Rigby et al. 2017) , the properties of which generally indicate the sources are young (∼ 10 8 yrs), metal-poor (Z neb < 0.5Z ) galaxies with high specific star formation rates and strong outflows of ionized gas. Currently, our most detailed information on the physical conditions in galaxies at moderate redshift comes from careful, high S/N spectroscopic studies of gravitationally lensed objects (e.g., Pettini et al. 2000 Pettini et al. , 2002b Fosbury et al. 2003; Hainline et al. 2009; Quider et al. 2009; Yuan & Kewley 2009; Quider et al. 2010; Dessauges-Zavadsky et al. 2010; Rigby et al. 2011; Jones et al. 2013; Amorín et al. 2014; Vanzella et al. 2016) . However, samples of such galaxies are necessarily obtained one at a time, and so remain small and do not yet adequately sample the diversity among high redshift galaxy populations. In particular, there are few detailed studies of low mass, low metallicity (Z neb < 0.1Z ) sources, and only a handful of targets with direct determinations of their physical conditions such as electron temperature, density, and gas phase oxygen abundance (e.g., Hainline et al. 2009; Bayliss et al. 2014; Christensen et al. 2014) .
In order to understand how the physical conditions in galaxies have evolved over cosmic time, we need detailed studies of galaxies at early epochs that have undergone little chemical evolution in comparison with nearby counterparts. The Strong Lensing Legacy Survey (Tu et al. 2009 ) has discovered several such targets, including the z ∼ 1.85 gravitationally lensed arc SL2SJ0217-0513, hereafter SL2S0217. Low-resolution rest-frame UV and optical spectra of this arc display very strong, highionization nebular emission lines, suggesting SL2S0217 is both very metal poor and highly ionized (Tu et al. 2009; Brammer et al. 2012) .
In preparation for the next frontier of high-redshift studies made possible by the forthcoming generation of space-based (i.e., JWST) and 30m ground-based observatories (i.e., GMT, ELT, and TMT), we seek to understand the conditions producing the extreme UV emission lines seen in SL2S0217 and even higher-redshift sources. Because the intergalactic medium becomes increasingly neutral at z > 6, Lyα emission, which is typically the strongest emission feature in UV spectra of high redshift Lyα-emitting galaxies 2 , is increasingly scattered and therefore suppressed (Stark 2016) . Instead, the next strongest UV emission lines, such as C iii] must be used to spectroscopically confirm redshifts. Additionally, these lines will provide useful constraints on the physical properties of the emitting source and may be used as important diagnostics for characterizing high-redshift galaxies. Recently, these strong UV nebular emission lines have been observed in high redshift (z > 6) galaxies (e.g., Stark et al. 2015; Stark 2016 ), indicative of low-metallicity and high-ionization (e.g., Erb et al. 2010; Stark et al. 2014) . Because high-ionization targets may also have large escape fractions of H-ionizing photons (e.g., Brinchmann et al. 2008; Jaskot & Oey 2013; Stark et al. 2014 ), SL2S0217 is a good candidate for studying the chemically unevolved, extreme physical conditions that are expected in the early galaxies responsible for reionizing the Universe.
Here we present the analysis of new Keck LRIS spectroscopy of SL2S0217. Section 2 describes the previous observations and derived properties of SL2S0217 presented in Brammer et al. (2012) . In Section 3 we present our analysis of the existing photometry and an improved lensing model for SL2S0217. The spectral observing plan and data reduction for the new LRIS spectrum are laid out in Section 4. We examine the remarkable features of the resulting rest-frame UV spectrum in Section 5, paying particular attention to the nebular emission lines ( § 5.2), the double-peaked Lyα profile ( § 5.3) , and the interstellar absorption line profiles ( § 5.4) . The physical conditions of the gas and chemical abundances of oxygen, carbon, nitrogen, and silicon are estimated from the nebular emission lines in Section 7. Finally, in Section 8, we attempt to reproduce our spectra and constrain the ionization source by inspecting a large grid of photoioniza- Spectroscopy: 3D-HST Optical WFC3 G141; 1.10 − 1.65 µm Keck/LRIS UV 600/4000; ∼ 3100 − 9000Å
Note. -Existing imaging and spectral observations of SL2SJ0217-0513, including the new Keck/LRIS spectra presented here.
tion models, considering contributions from stars, shocks ( § 8.3 .1), and active galactic nuclei (AGN; § 8.3.2). The photoionization budget is discussed further in the context of the strong C iv ( § 8.4.1) and He ii ( § 8.4 .2) emission. Throughout this paper we adopt a flat FRW metric with Ω m = 0.3, Ω Λ = 0.7, and H 0 = 70 km s −1 Mpc −1 , and the solar metallicity scale of Asplund et al. (2009) , where 12 + log(O/H) = 8.69.
GALAXY PROPERTIES AND PAST
OBSERVATIONS SL2SJ0217 is a gravitationally lensed galaxy at a redshift z ∼ 1.85 that is lensed by a massive galaxy at z = 0.6459 as discovered by the Strong Lensing Legacy Survey (Tu et al. 2009 ). The general properties of SL2S0217 are well characterized due to its location within both the HST CANDELS imaging survey (ACS F606W and F814W and WFC3 F125W and F160W Grogin et al. 2011; Koekemoer et al. 2011) , and 3D-HST spectroscopic survey (WFC3 G141 grism spectroscopy; Brammer et al. 2012, hereafter B12) . Additionally, a low-resolution Keck LRIS spectrum (Tu et al. 2009 ) exists for the arc. All existing imaging and spectral observations for SL2S0217 are summarized in Table 1 .
B12 report that the arc is very blue with a UV slope of β = −1.7 ± 0.2 (f λ ∝ λ β ) for λ rest = 2100 − 2800 A, but is rather red in the F160W band due to strong [O iii] λλ4959,5007 emission. The low resolution WFC3 G141 grism spectrum of the lens system presented in B12 shows extremely high equivalent width rest-frame optical emission lines that are atypical of z ∼ 0 starforming galaxies (namely, rest-frame EW(Hβ) = 1470Å and EW([O iii] λλ4959,5007) = 5690Å). The emission lines are all spatially extended, indicating that strong nebular emission is coming from multiple clumps along the arc. From their analysis of this grism spectrum and modeling of the broadband spectral energy distribution, B12 concluded that the arc is a young, low-mass, lowmetallicity (12+log(O/H) ∼ 7.5) star-bursting (specific star formation rate, sSFR, ∼ 100 Gyr −1 ) galaxy, with similar characteristics as local blue compact dwarf galaxies. SL2S0217 is thus one of the lowest metallicity starforming galaxies yet identified at z > 1. Derived quanti- log (age/yr) 7.2 ± 0.2 µ 25 ± 1 a µ ∼ 1.4 a A V (continuum) 0.09 ± 0.15 log (µ · M/M ) 9.5 ± 0.1 β (2000−2800Å) -1.7 ± 0.2 µ · SFR Hβ (M yr −1 ) 390 ± 9 √ µ · re 350 pc Using Updated Lens Model:
µ tot 17.3 ± 1.2 µ eff 19 ± 1.5 log(M /M ) 8.26 ± 0.10 SFR (M yr −1 ) b 22.5 ± 1.6
Note. -Observed and derived quantities for SL2SJ0217-0513. The HST CANDELS (Koekemoer et al. 2011 ) and MIPS (Labbé et al. 2006 ) photometry, as well as properties derived from the 3D-HST grism spectrum and SED fit, are taken the from Brammer et al. (2012) . Updated parameters incorporating the lensing model from this work are also listed. RA and Dec specify the optical center in units of hours, minutes, and seconds, and degrees, arcminutes, and arcseconds respectively. a µ is the relative magnification between the integrated arc and the counter image. µ is the brightness magnification of the counter image. The total lens magnification is µ = µ · µ . b Determined from the Hβ line luminosity.
ties from B12 are given in the top of Table 2. 3. IMPROVED PHOTOMETRY AND LENSING MODEL Using the available 5-band HST imaging, we quantify the resolved photometric properties of SL2S0217. These data include optical F606W and F814W images observed with ACS/WFC (4,856 s and 11,300 s respectively) and near infrared F125W, F140W, and F160W images observed with WFC3/IR (1,912 s, 812 s, and 3,512 s respectively). All of the data were reduced with the AstroDrizzle package (Fruchter et al. 2010) and were resampled to a pixel scale of 0.05 . The absolute astrometry from the telescope differs between the different bands, but we ensured that each band was well registered by matching the apparent coordinates of the central lensing galaxy in the output resampled images. We used an unsaturated bright star 21 from the lens as a model for the PSF in our subsequent surface brightness and lens modeling.
The surface brightness distribution of the foreground lensing galaxy overlaps with the lensed arc features, and we therefore modeled and removed this light from each image using the following process. First, we manually masked several interloping objects that lie both within and around the lens system. Next, we constructed a mask for the arc and counter image and simultaneously fit the foreground lensing galaxy light distribution in each band with a model that allowed three concentric Sérsic profiles. As a test of this procedure, we have also fit the foreground light in the F606W band while simultaneously modeling the light of the background source and found consistent results. Finally, the foreground surface brightness model was subtracted from the data to give an uncontaminated view of the background source structure.
The structure of the bright, lensed arc indicates that the background galaxy has a complex morphology. We therefore used the adaptive pixellated source modeling technique described in Vegetti & Koopmans (2009) to delens and 'reconstruct' the lensed source. The intrinsic source surface brightness distribution was described on an irregular grid of pixels that approximately follows the magnification of the lens, with a PSF-deconvolved intensity at each pixel determined from the lens mass model and observed data. We modeled the lensing potential as an elliptical powerlaw mass distribution with an empirical external shear, and constrained it with the F606W data, which have excellent spatial resolution and S/N. The reconstructed source surface brightness distribution is shown in the right panel of Figure 1 .
The total observed (magnified) magnitudes are given in Table 3 , with systematics-dominated uncertainties of ∼ 0.03 magnitudes. While the increased freedom in our lens model generally increases the uncertainties on the magnification, our flexible source model allows a better fit to the data, decreasing the systematic uncertainty. Therefore, the lens modeling yields a total magnification of µ = 17.3±1.2, significantly lower than the value of ∼35 determined by Cooray et al. (2011) and reported in B12. This discrepancy in magnification is largely driven by the choice of source model. In our analysis, we find that there is a significant amount of low-surface-brightness (and low-magnification) flux that is not encapsulated by the Cooray et al. (2011) sources, and for that reason the magnification (observed light)/(modeled source light) is larger for their model.
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This low-surface-brightness flux is readily seen in the bluer filters, where the light from the lensing galaxy is less prominent, as extensions of the bright arc immediately north and south of the lensing galaxy. Our flexible source model allows magnification to vary across the source, and results in the intrinsically higher-surfacebrightness regions (highlighted in the right panel of Figure 1) having somewhat higher magnifications of ∼25. In other words, there is clearly differential magnification across the broad-band image of the source. We simulated slit losses of ∼ 10% by convolving the light profile from the HST F606W image with the seeing disk and integrating through the 1 slit of the LRIS spectrum. Accounting for the lensing magnification and applying the slit loss correction, we find that the flux within the spectroscopic aperture has an effective mean amplification of 19±1.5.
As in B12, we find significant broad-band color differ- Note. -Top: The total observed (magnified) magnitudes, with systematics-dominated uncertainties of ∼ 0.03 magnitudes. Bottom: The colors measured for the magenta, green, and white apertures show significant broadband color differences across the galaxy.
ences across the galaxy. To quantify this, we convolved each of the four bluer images with a gaussian filter to match the resolution of the F160W image and determined aperture colors within the three regions shown in Figure 1 . The colors measured for the magenta, green, and white apertures are listed in Table 3 . The white region, which is clearly redder, is also much lower surface brightness and lower magnification than the other regions, and so contributes less to the observed LRIS spectrum. Thus, the UV spectrum of SL2S0217 is largely produced by the neighboring magenta and green starforming regions.
4. NEW KECK/LRIS SPECTROSCOPIC OBSERVATIONS AND DATA REDUCTION 4.1. Observations We obtained spectra of SL2S0217 using the Low Resolution Imaging Spectrograph (LRIS; Oke et al. 1995) on the Keck I telescope on the UT date of 2015 October 12. The 600/4000 grism and 600/7500 grating were used with the blue and red detectors respectively, with the dichroic at 560 nm, resulting in an observed-wavelength coverage of approximately 3100 − 9000Å and an average resolution at full width half maximum (FWHM) of roughly 4.0Å (275 km s −1 ) in the blue and 4.7Å (190 km s −1 ) in the red. This corresponds to a rest-wavelength coverage of approximately 1100 − 3000Å and resolutions of 1.4 (1.7)Å in the blue (red).
Internal and twilight calibration flats were obtained at the beginning of the night to account for differences between the chip illumination patterns on the sky and the internal lamps. Two standard stars, Feige 24 and Feige 110, with spectral energy distributions peaking in the blue were observed over a range of hour angles throughout the night, allowing the flux calibration to be determined as a function of airmass. SL2S0217 was observed for 13×1800 s or 6.5 hours in clear, dark conditions with 0.7−0.8 seeing, over an airmass range of 1.0 − 1.7. A slit of 1.0 ×168 at an angle of 3
• was chosen in order to encompass the maximum flux from the arc, as shown in Figure 2 . HgNeArCdZn arc lamps were observed after every other exposure to mitigate the effects of instrument flexure in the wavelength calibration.
Spectra Reduction
The LRIS spectra were processed using ISPEC2D (Moustakas & Kennicutt 2006) , a long-slit spectroscopy data reduction package written in IDL. Master sky and internal flats were constructed by taking the median at each pixel after normalizing the counts in the individual images. These calibration files were then used to bias-subtract, flat-field, and illumination-correct the raw science data frames. Misalignment between the trace of the light in the dispersion direction and the orientation of the CCD detector was rectified via the mean trace of the standard stars, providing alignment to within a pixel across the detector. A median sky subtraction was performed at each column along the dispersion, followed by a wavelength calibration applied from the HgNeArCdZn comparison lamps taken at the nearest airmass. The onedimensional spectra were produced using a box-car aperture that encompassed roughly 99% of the light in the Lyα feature. We note that while a second lensed source is with in the top part of the slit (see Figure 2) , it is -CANDELS HST ACS F606W image of SL2SJ0217-0513. The 1.0 LRIS slit is overlaid in red, demonstrating that the majority of the arc light was captured in the slit. A second lensed source is visible in the top part of the slit, but it is spatially distinct (both along the slit and in redshift) and so does not affect the spectrum of SL2SJ0217-0513.
distinct spatially, as well as in redshift (z ∼ 2.32; Cooray et al. 2011) , and so does not affect the extracted spectrum of SL2SJ0217. Individual exposures were then flux calibrated using the sensitivity curve derived from the standard star observations taken throughout the night. Finally, the 13 sub-exposures were median combined, eliminating cosmic rays in the process. The resulting 1D spectra were then compared as a check on the flux calibration: the overlapping regions of flux-calibrated blue and red spectra were found to be in good agreement within the dispersion of their continua. We then checked the absolute flux calibration of the combined blue+red LRIS spectrum using newly obtained HST images in the WFC3 F390M (covering restframe ∼ 1300 − 1400Å) and F343N (covering the Lyα emission line) filters; these images will be presented in a future paper. We used the PYSYNPHOT package in Python to predict the F390M AB magnitude from the spectrum, and then scaled the spectrum to match the observed F390M AB magnitude (22.68 ± 0.07; Erb et al. 2018, in prep.) . Note that we used the bluest possible continuum band so that contamination of the lens is negligible. The resulting 1D spectrum and error spectrum are shown in Figure 3 . Regions of strong sky line emission are shaded grey. Potential emission and absorption features are labeled accordingly.
5. THE REST-FRAME UV SPECTRUM The blue portion of the rest-frame UV LRIS spectrum of SL2S0217 is shown in Figure 4 , where the middle and bottom panels are zoomed in on the vertical scale to highlight the numerous absorption and emission features observed. In comparison we plot the composite spectrum of ∼1,000 z ∼ 2 galaxies from Erb et al. (2010) , and note two defining properties of the SL2S0217 spectrum: 1) The interstellar absorption features typical of z ∼ 2 Note. -Systemic redshift of SL2S0217 calculated from the strong nebular emission lines in the LRIS spectrum. a Vacuum wavelengths. galaxies appear to have velocity profiles that are roughly 3 times narrower in SL2S0217, and 2) significant, highionization nebular emission is present in SL2S0217 that is atypical of z ∼ 2 galaxies. We further discuss some of the most striking features of the LRIS spectrum below.
Source Redshift
In order to analyze the velocity structure of the absorption and emission features seen in the SL2S0217 UV spectrum, it is necessary to first establish a reliable determination of the systemic redshift as the reference velocity zero point. Tu et al. (2009) used all of the strong emission lines present in their low-resolution Keck/LRIS spectrum (Lyα, C iv, He ii, O iii], and C iii]) to estimate z arc = 1.84691 ± 0.0024. However, our LRIS spectrum shows that the Lyα emission for SL2S0217 is double peaked (see Figure 6 ). Additionally, both the He ii and C iv emission can have complex profiles complicated by combinations of stellar and nebular contributions. Therefore, we choose not to use these lines in our redshift measurement. With the higher resolution of our LRIS spectrum, we are able to use the O iii] λλ1660,1666, Si iii] λλ1883,1892, and C iii] λλ1907,1909 emission lines for our systemic redshift determination.
The line centers used to calculate the redshift are given in Table 4 , resulting in a systemic redshift of z sys = 1.84435±0.00066 for SL2S0217. Since this value is within the uncertainty of the redshift measured by Tu et al. (2009) , the line centers of the observed Lyα, He ii, and C iv profiles must lie close to the systemic velocity.
Nebular Emission Lines
The rest-frame UV spectrum of SL2S0217 contains numerous emission line features that are sensitive to the ionizing stellar population, physical properties of the emitting gas, and kinematics of outflows. In particular, SL2S0217 shows double-peaked Lyα emission and exceptionally strong, nebular-like emission from highionization species such as C iv λλ1548,1550, He ii λ1640, O iii] λλ1661,1666, Si iii] λλ1883,1892, and C iii] λλ1907,1909, with additional weak detections of the lowionization [O iii] λ2322 and C ii] λλλ2325,2327,2328 lines. While UV emission lines have rarely been observed at strengths comparable to SL2S0217 in starforming galaxies at any epoch, these features are especially uncommon for the typically older, more massive star-forming galaxies studied at z ∼ 2 (see, e.g., Jones Reddy et al. 2012; Whitaker et al. 2012) . Figures 3 and 4 highlight these atypical emission features of SL2S0217. However, extreme emission-line features may be more common at higher redshifts where we expect to find harder radiation fields associated with less evolved, more metal-poor galaxies. Therefore, the magnified emission-line spectrum of SL2S0217 provides a unique window to examine the conditions driving powerful photoionization in distant galaxies.
To characterize the emission line spectrum, all emission line strengths for our LRIS spectrum were measured using the SPLOT routine within IRAF 4 . With the exceptions of Lyα, C iv, and He ii which have multiple components, groups of nearby lines were constrained to a single Gaussian FWHM and a single shift in wavelength from vacuum when possible 5 . Note that the nebular emission lines are unresolved, and so subsequent discussions of line widths do not account for the instrumental resolution. Following B12, who found that the Hγ/Hβ ratio from the grism spectrum was consistent with no reddening, we ignored the reddening from dust and simply corrected the line fluxes for the galactic extinction along the line of sight to SL2S0217 (E(B − V ) = 0.0194; Schlafly & Finkbeiner 2011) 6 using the Cardelli et al. (1989) reddening law. The adopted emission line fits are depicted in Figure 5 , with with the resulting line strengths and shading. The top panel shows the full extent of the spectrum, whereas the bottom two panels are zoomed in to depict the numerous interstellar medium (ISM) absorption and nebular emission features. The z ∼ 2 composite spectrum from Erb et al. (2010) is over plotted in orange, demonstrating the staggering difference in the strength of the emission features and widths of the absorption features between the two spectra.
intensities given in Table 5 . We examine a few of the interesting spectral features of SL2S0217 individually in the next sections and in the discussion (Section 8).
Blended Emission Features
Neither the components of the double Lyα emission feature nor the individual lines of the C iii] λλ1907,1909 or C iv λλ1548,1550 doublets are resolved, but are still well fit by two blended Gaussians. C iv and He ii are further complicated by the potential for their profiles to be modified by multiple components. In the case of He ii, which can have both nebular and stellar emission, we used a two-component fit with narrow and wide profiles respectively. Both single and multi-component fits to the He ii profile are demonstrated in Figure 5 . While the two-component model may offer a more visually appeasing fit to the He ii profile, it does not significantly reduce the fit residuals, and so the significance of the wide (∼ 700 km s −1 ), stellar component is difficult to assess with the current S/N and resolution. We therefore suggest that the reported fits are upper/lower limits for the stellar/nebular components. Regardless of the correct fit, the He ii emission in SL2S0217 is clearly dominated by a narrow component whose width is consistent with When multiple components are fit to a single blended structure, the components are shown by dashed light blue lines. In the case of He ii, we show both a single Gaussian fit and a two-component fit (inset window) allowing for narrow (∼ 280 km s −1 ) nebular and broad (∼ 710 km s −1 ) stellar contributions. Two features are particularly interestingly: (1) the C iv emission is surprisingly strong and (2) the He ii emission is both strong and narrow, appearing mostly nebular in origin. The ±1σ error spectrum (shaded grey) is shown for comparison. Residuals to the fit are plotted below the corresponding spectral windows on a scale of -1 to 1. nebular emission (∼ 280 km s −1 ). In the case of C iv, which is typically an interstellar medium (ISM) absorption feature or a P-Cygni profile from the stellar winds of massive stars, it is clearly seen in SL2S0217 as an emission doublet. Because the C iv doublet, like Lyα, can also be resonantly scattered, its profile widths were not constrained to the pure nebular line widths. The resulting best fit had an observed-frame Gaussian FWHM 6.0Å or about 410 km s −1 . Compared to the nearby profiles of the O iii] nebular lines (285 km s −1 ) this 45% increase in profile width indicates that C iv is likely dominated by nebular emission, but is broadened by resonant scattering. Additionally, strong emission may be masking an absorption component, and, therefore, we report the C iv emission line strengths as lower limits.
Lyα
Lyα emission is predominantly produced by recombination in the ionized gas surrounding star-formation, but Note. -Rest-Frame UV emission lines from this work and optical emission lines from the 3D-HST spectrum of B12. Emission features were fit with Gaussian profiles, where nearby lines were constrained to the same FWHMs and a single wavelength offset. The exceptions to this rule are the Lyα, C iv, and He ii profile fits, which have additional contributions from resonant scattering (Lyα and C iv) and stars (C iv and He ii). The two fits listed for Lyα b and Lyαr correspond to blue and red Gaussian components, whereas Lyαtot was determined by integrating the profile as a whole. For He ii, a single Gaussian fit is reported, as well as a twocomponent fit with narrow and (potential) wide parts. Following B12, who found negligible reddening in SL2S0217, we simply corrected for the galactic extinction (E(B − V ) = 0.0194; Schlafly & Finkbeiner 2011) . Line fluxes (observed-frame) and equivalent widths (rest-frame) are listed in Columns 3 and 4, followed by the extinction corrected intensities in Column 5. a Vacuum wavelengths. b Units are 10 −17 erg s −1 cm −2 , uncorrected for lens magnification. c Equivalent widths are measured in the rest-frame. d N iii] is the blend of N iii] λλ1748,1749. e Lines were completely blended in the 3D-HST grism spectrum. f Total EW of the blended [O iii] λλ4959,5007 doublet. also by collisionally excited neutral H gas (cooling radiation; Dijkstra 2014). However, the emission feature is increasingly obscured and scattered with increasing Hi column density and dust attenuation. Therefore, the shape of the Lyα profile depends on the kinematics and distribution of the outflowing gas and dust in star-forming galaxies (e.g., Verhamme et al. 2006; Steidel et al. 2010; Kornei et al. 2010) .
The Lyα velocity profile from the LRIS spectrum of SL2S0217 is shown in Figure 6 , where we observe strong, double-peaked emission with a dominant blue peak and nearly systemic central velocity. The total, integrated Lyα emission has a large equivalent width of W Lyα = 113 A, consistent with values for other young, metal-poor galaxies (e.g., Cowie et al. 2011; Trainor et al. 2016) . Fitting the emission with two independent Gaussian profiles, we measure the relative blue to red flux to be ∼ 1.5. The peak separation of this profile is ∆ peaks = 371 km s −1 . From Figure 6 we can see that this model fits the profile fairly well, however, some of the flux at the peaks is missed, and a residual blue tail extends to ∼ −1300 km s −1 . Multi-peaked Lyα emission (multiplicity) is commonly associated with star-forming galaxies. In fact, recent studies have found multiplicity rates of 30−50% amongst large samples of z ∼ 2 − 3 star-forming galaxies (e.g., Kulas et al. 2012) and Lyα emitters (LAEs; e.g. Yamada et al. 2012; Trainor et al. 2015) . Targets with Lyα multiplicity are typically grouped according to whether they are blue-or red-peak dominant. While targets with red dominant peaks are much more common than blue dominant peaks, Trainor et al. (2015) find that 26% of their 129 multi-peak LAEs are blue dominant, with an average peak separation of ∆v peaks = 660 ± 300 km s −1 . Additionally, for blue dominant profiles in star-forming galaxies, Kulas et al. (2012) found an average peak separation of ∆v peaks ∼ 800 km s −1 , where the blueshifted peak is located at v peak ∼ −200 km s −1 . Note, however, that these results are based on low resolution spectra (∆v ∼ 200 − 600 km s −1 ), which are more sensitive -Velocity profile of the double-peaked Lyα emission in SL2S0217. The overall profile is reasonably well-fit using two Gaussians (blue lines), but a residual blue tail remains (shown in the bottom panel), indicating a more complex fit is needed to fully describe the kinematic properties of the Lyα-emitting gas. Interestingly, the blue component is stronger than the red, and has a slightly larger velocity width. The Lyα peak separation is relatively small, shown here to be narrower than the velocity range of the average absorption feature (red dashed lines), with a nearly systemic central velocity.
to larger peak separations, and so may be biased to a higher average value. Still, the peak separation we observe for SL2S0217 (∆v peaks ∼ 371 km s −1 ) is small relative to these samples of star-forming galaxies at similar redshifts.
The simplest explanation for a double-peaked Lyα emission profile is scattering by a static, homogeneous, spherical or shell gas cloud. Given such a medium, the Lyα peak separation is set by the total Hi column density. For the peak separation and doppler parameter (thermal velocity dispersion) of b = 2k B T /m H = 16.3 km s −1 (for T = 16100 K) measured in SL2S0217, the radiative transfer models of Verhamme et al. (2015) predict a column density of neutral gas of N HI 10 20 cm −2 . Observationally, the trend in Lyα peak separation with Hi column density found for 12 Lyα emitters at z ∼ 2 by Hashimoto et al. (2015) also suggests N HI ≈ 10 20 cm −2 . However, static models produce red and blue emission components of equal strengths and widths, and so a more complex picture is needed to explain the larger intensity and wing of the blue Lyα peak in SL2S0217.
Additional explanations of the Lyα emission profile exist, including fluorescence, where ionizing photons that escape from galaxies can produce double-peaked fluorescent Lyα emission in cold clouds (e.g., Mas-Ribas & Dijkstra 2016) . Like the Lyα profile of SL2S0217, fluorescence tends to produce a small peak separation (e.g., Gould & Weinberg 1996) . Alternatively, Vanzella et al. (2017) used MUSE integral field spectroscopy of two extended Lyα systems to measure spatial-dependent emission and varying sub-structures, suggesting radiative transfer through clumpy/multiphase media as the source of blue-dominant Lyα emission (e.g., Gronke et al. 2016) . Unfortunately, our observations of SL2S0217 lack sufficient resolution to assess the spatial extent of or variations in emission, and are further complicated by lensing.
Even in a simple static model, viewing Lyα emission from different inclinations / orientations affects the relative blue and red Lyα emission strengths (Behrens & Braun 2014) , especially in a differentially lensed system such as SL2S0217. Alternatively, in radiation transfer models, blue-and red-peak dominant Lyα morphologies are associated with inflowing and outflowing gas respectively (e.g., Dijkstra et al. 2006; Verhamme et al. 2006 ). In the case of infalling gas towards a central source, the red side of a double-peaked profile is depressed as the redshifted Lyα photons within the galaxy see higher optical depth due to the line-of-sight infalling gas, resulting in dominant blue-peak Lyα emission (see, e.g., Yang et al. 2012) . The Lyα profile of SL2S0217 is consistent with this infalling halo model, which predicts a peak separation of ∆v peaks ∼ 400 km s −1 (Verhamme et al. 2006 , see their Figure 5 ). However, such a model does not eliminate the possibility of outflows, as we could have a restricted sight line along which the gas is static or cold pristine gas is flowing into the galaxy, and such that outflows are not visible to our viewing angle.
If we are in fact observing the effects of gas inflowing towards the star-forming regions in SL2S0217, then we may be witnessing an early episode of star formation during which we might have expected relatively low N HI and negligible dust attenuation (inferred from the Balmer decrement of the grism spectrum) to favor a leakage of ionizing radiation. The fraction of escaping Lyα can be estimated by comparing the intrinsic and observed Lyα luminosities. We determine the intrinsic Lyα luminosity by multiplying the theoretical Lyα/Hβ ratio of 23.3 (assuming T e = 1.5 × 10 4 K and n e = 10 2 cm −3 ; Osterbrock 1989) with the Hβ intensity (only corrected for galactic extinction; see Section 5.2). Note, however, that the theoretical Lyα/Hβ ratio is density sensitive, and so we also consider the n e = 10 3 cm −3 case in which Lyα/Hβ = 25.7. Finally, we use the total magnification (µ tot = 17.3) to correct the observed Hβ intensity and the effective mean magnification (µ ef f = 19) to correct the observed Lyα intensity. Interestingly, the Lyα
2 (10 3 ) cm −3 , or only 6% of Lyα emission escapes along the line of sight.
For a sample of local Ly continuum (LyC) emitters, Verhamme et al. (2017) found that both Lyα and LyC escape fractions increased with increasing Lyα EWs, while Lyα peak separations decreased. Along these lines, the small Lyα peak separation (371 km s −1 ) and large EW in SL2S0217 (113Å) argues for significant Lyα leakage (∼ 40 − 60%; Verhamme et al. 2017) , discordant with the observed estimated escape fraction. Note, however, that the Lyα escape fraction may be underestimated due to slit losses. A preliminary analysis of the continuumsubtracted HST WFC3 F343N image suggests significant Lyα slit losses of roughly 30 − 40%. Correcting the Lyα flux for this factor increases the Lyα escape fraction to 10%, still surprisingly small given the large observed Lyα EW. A complete analysis will be discussed in a future paper (Erb et al. 2018, in prep.) .
While SL2S0217 is a clear outlier to the trends found for the sample of LyC emitters in Verhamme et al. (2017) , Jaskot et al. (2017) (Henry et al. 2015; Izotov et al. 2016; Verhamme et al. 2017) . SL2S0217 is, therefore, a unique template to probe the conditions of extreme galaxies that may have played a critical role in the reionization of the Universe.
Interstellar Absorption Lines
Outflowing gas, if present, can be directly probed by examining the interstellar absorption line profiles. Given sufficient spectral resolution and signal-to-noise in these features, a map of the covering fraction of the absorbing gas as a function of velocity can be inferred for both highand low-ionization states. To better understand the gas kinematics in SL2S0217, the UV spectrum was normalized using the Rix et al. (2004) continuum windows as a guide, with further continuum designated by eye.
The normalized profiles of the significant absorption line detections are depicted in Figure 7 , arranged by ion. Many of the strong, low-ionization absorption lines that are characteristic of z ∼ 2 − 3 galaxies (e.g., Pettini et al. 2002b; Shapley et al. 2003) are also present in the SL2S0217 spectrum, but with (∼ 3×) narrower velocity ranges. We can place constraints on the absorbing gas by measuring the properties of these profiles for various transitions. Using a bootstrap Monte Carlo simulation in which the 1σ uncertainty was used to perturb a given absorption profile and generate 1000 artificial spectra, we measured the flux-weighted centroid, velocity range, and integrated equivalent width for each line. These values, along with the oscillator strengths for each line (Morton 2003) , are given in Table 6 . The integrated profiles are depicted by the filled absorption features in Figure 7 .
Measurements of two different lines from the same ion can be used to assess the optical depth quantitatively. On the linear part of the curve of growth, W ∝ N f λ 2 , where W is the equivalent width, N is the column density, f is the oscillator strength, and λ is the wavelength of a given transition. Then, the theoretical ratio of the Si ii lines is W λ1527 /W λ1808 = 45.2, such that Si ii λ1527 is expected to be about 45 times stronger than Si ii λ1808 in the optically thin case. Instead, the observed ratio of W λ1527 /W λ1808 = 1.136Å/ 0.271Å = 4.2 indicates line saturation and optically thick gas. Similar results are found for the low-ionization Fe ii λλ1608,1611 lines (theoretical W λ1608 /W λ1611 = 41.7 versus 2.7 observed), suggesting the Fe ii λ1608 line is strongly saturated. Deviations are also found for the high-ionization Si iv λλ1394,1403 lines, but to a smaller degree, as the observed ratio is about half of the theoretical ratio. Therefore, all but perhaps the weakest absorption lines in the UV SL2S0217 spectrum are saturated to varying degrees. In this case, the equivalent width is dependent on both the velocity range and covering fraction of the absorbing gas, but high resolution is needed to model the covering fraction as a function of velocity. Given the low resolution of the UV SL2S0217 spectrum (FWHM∼280 km s −1 at 1500Å), a more detailed kinematic analysis of individual lines is unfeasible at this time.
Average Absorption Profiles
Differences between the average low-and highionization line profiles can inform gas properties. We determined error-weighted average velocity profiles from the (i) low-ionization, (ii) high-ionization, and (iii) combined absorption features for comparison. Given that the near-UV spectrum is significantly more affected by night sky contamination, and the Fe ii profiles may be affected by emission filling (see § 5.6), absorption features from the red side were not used in the average profile. From the blue spectrum, the S ii + Si ii λ1260 feature was excluded from the average due to its blended nature. Far-UV regions affected by night-sky contamination were also omitted. The combined average profile, therefore, incorporated the appropriate portions of O ı λ1302, Si ii λ1304, Si iv λ1394, Si iv λ1403, Si ii λ1527, Fe ii λ1608, Fe ii λ1611, and Al ii λ1670, indicated by the black profiles in Figure 7 .
The resulting profiles are nearly identical. In Figure 7 , the combined average profile (blue) is overplotted on the individual absorption features, where the portions of each line used in the average are designated by a solid black line. Apparently the low-and high-ionization gas has similar kinematic properties, as all the observed species seem to be nominally consistent with the average profile. Using a bootstrap Monte Carlo simulation in which the 1σ uncertainty was used to perturb the average profile and generate 1000 artificial spectra, we measured a flux-weighted centroid of −7.8 km s −1 , with limits of [−392, +319] km s −1 (designated by red vertical lines in Figure 7) , and an equivalent width of 0.80Å. Despite our reticence to interpret the gas kinematics (due to line saturation and low-resolution), the average absorption profile of SL2S0217 is clearly uncharacteristic in terms of both velocity centroid and range relative to interstellar absorption observed in other z ∼ 2 galaxies (e.g., Pettini et al. 2000; Quider et al. 2010; Erb et al. 2010) . Rather, the average profile is characterized by nearly symmetric, narrow absorption around the systemic velocity, a signature of little-to-no outflowing gas.
In Figure 8 we compare the average velocity profiles of the low-and high-ionization absorption lines to the O iii] emission features present in the UV spectrum of SL2S0217. Evidently, the absorption velocity profiles are remarkably similar to those of the emission lines, whose widths represent the instrumental profile, providing a vivid demonstration of the lack of outflows in SL2S0217. Figure 7) , whereas Si iv λ1403 alone was used to represent the high-ionization profile. Remarkably, the emission and absorption profiles are well-matched in terms of line width and velocity centroid.
Fine Structure and Resonant Emission Lines
Fine structure lines, such as Si ii* λλλ1265,1309,1533, C ii* λ1335, and Fe ii* λλ2365,2396, are clearly visible and redshifted in other z ∼ 2 emission-line galaxies such as BX418 (emission; Erb et al. 2010 ) and cB58 (absorption; Pettini et al. 2000) , but are not detected in the UV spectra of local starbursts (e.g., Schwartz et al. 2006; Leitherer et al. 2011) . Additionally, previous studies have found correlations between strong Fe ii* features and/or Mg ii λλ2796,2803 resonant emission and galaxies with extreme properties similar to SL2S0217, namely, high sSFRs, low stellar masses, blue UV slopes, and large Lyα equivalent widths (e.g., Erb et al. 2012; Jones et al. 2012; Kornei et al. 2013) . Based on these properties alone, we might have expected to see Fe fine structure or Mg resonant emission in our spectrum of SL2S0217, however, we find no evidence of these features. On the other hand, from a sample of 184 z ∼ 1 star-forming galaxies, Du et al. (2017) find that Fe ii* strength does not vary significantly with stellar mass or color. While the significance of these trends is still a matter of debate, the fact that we do not significantly detect any of the Fe ii* or Mg ii features is interesting.
Previous attempts to reproduce the fine structure emission lines using cloudy photoionization models have been unsuccessful, suggesting that these lines are not likely produced by nebular photoionization (Shapley et al. 2003; Erb et al. 2010) . Erb et al. (2010) measure a consistent redshift of the fine structure lines in the z = 2.3 galaxy Q2343-BX418 by ∼ 200 km s −1 and suggest an origin in the outflowing gas, potentially through resonant scattering, but caution that this theory is incomplete as it does not explain the narrowness of the observed lines. Rubin et al. (2011) proposed that Fe ii* emission, observed at or near the systemic velocity, arises from photon scattering in outflowing gas, and so may trace the spatial extent of the outflows. This scenario is supported by the nearly systemic mean velocity centroid for the sample of 96 z ∼ 1 − 2 star-forming galaxies analyzed by Erb et al. (∆v 2626 = −20 km s −1 ; 2012). The absence of Fe ii fine-structure features in SL2S0217 could then be due, in part, to the lack of outflowing gas observed along our line of sight (see discussion of the velocity structure of the absorption lines in Section 5.4). Nevertheless, if scattering in outflows is in fact the production mechanism responsible for Fe ii* emission, then extended emission in transverse outflows, and subsequent slit loses, are possible. Note, however, that these weak features may simply not be detectable given the low resolution and signal-to-noise of the LRIS spectrum.
Galactic outflow models have shown that the overall profiles of the Fe ii and Mg ii lines can be significantly altered by the effects of photon scattering and re-emitted photons (Scarlata & Panagia 2015) . Emission filling, where the re-scattered emission "fills in" a portion of the absorption profile, may then be responsible for the bluer velocity centroids and reduced equivalent widths of many of the near UV Fe ii profiles depicted in Figure 7 and listed in Table 6 (see, also, Erb et al. 2012) . The effects of re-scattered emission may be even greater for Fe ii λ2383, whose only allowed transition after absorption is back to the ground state.
Mg ii absorption profiles may be filled by both resonance re-emission and nebular emission (e.g., Henry et al. Note. -Measurements of the cleanest absorption profiles in SL2S0217. Vacuum wavelengths and f -values are taken from Morton (2003) . Columns 4 and 5 list the flux-weighted velocity centroids and velocity ranges over which the profiles were integrated in order to determined the equivalent widths given in Column 6. Characteristics of the error-weighted average absorption profile are given in the final row for comparison. a Velocity relative to zsys = 1.844 (see Table 2 ). b Velocity range used for equivalent width measurements relative to line center (Column 2) at zsys = 1.844. c Rest-frame equivalent width. d The unresolved blend of C ii λ1334.5323 + C ii* λ1335.6627. 2018). From their composite spectra, Du et al. (2017) measure decreasing Mg ii absorption (−7Å < W 0,Mg ii < −1Å) with increasing C iii] emission, attributing the effect to nebular emission filling. From the scatter in the LRIS spectrum, we estimate the upper limit of the Mg ii features to be W 0,Mg ii ∼ 0.5Å; only a small residual feature is possible, as expected for nebular and, possibly, significant re-scattered emission line filling in a target with little-to-no outflows.
6. ABSORPTION LINE ABUNDANCES While most of the absorption lines in the UV spectrum of SL2S0217 are likely saturated, the weakest lines offer the best opportunity to constrain relative abundances. Using the integrated equivalent widths from Table 6 , we estimated the column density for the weakest lines observed, assuming optically thin conditions (apparent optical depth method). From Spitzer (1978) , the linear part of the curve of growth can be characterized as
where N is the column density, λ is the transition wavelength, and f is the oscillator strength (see Table 6 ). The resulting N values are listed in Table 7 ; however, if any of the lines are saturated, the column densities determined here should be considered lower limits. Because the Lyα profile is seen purely in emission (see discussion in § 5.3), we do not have a measure of the total column density of neutral hydrogen. As discussed in § 5.3, the static, homogeneous radiative transfer shell models of Verhamme et al. (2015) predict a column density of neutral gas of N HI = 10 20 cm −2 for the Lyα peak separation in SL2S0217. Adopting this value as indicative, we subsequently estimated the element abundances for Si ii and Fe ii, as reported in Table 7 .
Since Si ii and Fe ii both have lines with very weak and similar oscillator strengths, assuming these lines are unsaturated, we can estimate the Si ii/Fe ii ratio (independent of N HI ). Further, Si ii and Fe ii have similar ionization potentials and are the only ionization states that we observe in absorption for Si and Fe, so the ionization correction factor will be small, and, to first order, can be ignored. Using our measured values for SL2S0217 in Table 7 , we find log(Si/Fe) = −0.225±0.118, or 44−77% solar. However, Si is expected, both empirically and theoretically, to be overabundant relative to Fe in metalpoor dwarf galaxies (e.g., Tolstoy et al. 2009 ). This is because Si is predominantly an alpha element (α), produced on relatively short timescales during type II supernovae (SNe; massive stars) explosions, whereas Fe is synthesized by SNe Ia (intermediate binaries with mass transfer) and returned much later. Since SNe Ia have longer timescales than SNe II, Si and Fe trace different stellar populations and time scales. Enhanced [α/Fe] occurs until SNe Ia begin to contribute to the chemical evolution 10
8 − 10 9 years after the first episode of starformation.
Given the derived properties of SL2S0217, one may have expected a pronounced alpha-enhancement in a galaxy experiencing a young burst of star formation. Instead, the abnormal Si/Fe ratio measured for SL2S0217 could be evidence of an old stellar population that has had sufficient time to enrich the gas in Fe. Alternatively, the [α/Fe]-poor gas could be the result of larger Si than Fe depletion onto dust grains, although the authors of this work are not aware of any empirical evidence to support this scenario. The UV emission line ratios indicate that the Si depletion may be as great as 65% in SL2S0217 (see § 7.2.3). Unfortunately, we cannot estimate the Fe depletion from emission lines with existing data. The Si abundance and dust depletion are further discussed in § 7.2.3.
NEBULAR EMISSION LINE ABUNDANCES
7.1. Physical Parameters of the ISM Directly measuring abundances from nebular emission lines requires knowledge of the physical properties of the emitting gas. While detailed observations of nearby starforming regions reveal complex nebular structures (e.g., Pellegrini et al. 2012) , simplified H II region models leverage a spherical geometry with three separate ionization volumes. The advantage of such models is that they account for the fact that the low-, intermediate-, and highionization zones are governed by different physical prop-erties, and therefore require reliable electron temperature and densities for each volume to determine accurate abundances. Although the SL2S0217 arc is evidently composed of multiple star-forming regions, they are not easily disentangled from the UV spectrum, and so we employ a single H II region model to estimate the nebular gas properties. The electron temperature and electron density of SL2S0217 were determined using the PyNeb package in python (Luridiana et al. 2012 (Luridiana et al. , 2015 , assuming a five-level atom model (De Robertis et al. 1987 ).
7.1.1. Electron Temperature Electron temperature is typically determined by observing a temperature-sensitive auroral-to-strong-line ratio. Historically, the [O iii] λ4363/[O iii] λ5007 emission line ratio has been the ideal measure of electron temperature in the high-ionization zone of nebulae. However, the temperature-sensitive [O iii] λ4363 auroral line is not resolved in the HST grism spectrum.
Fortunately, the electron temperature can also be determined from the O iii] λ1666/[O iii] λ5007 ratio, as is commonly done in high redshift targets where the intrinsically faint optical auroral line is often undetected. In the case of SL2S0217, this diagnostic combines spaceand ground-based observations, potentially introducing flux and aperture mismatching issues, and so this calculation must be done carefully. Given the excellent flux calibration of the HST grism spectrum and the match of the flux-corrected LRIS continuum to the HST ACS F606W AB magnitude, we used the O iii] λ1666/[O iii] λ5007 ratio to measure T e,λ1666 = 15, 400 ± 200 K. Adopting this T e,λ1666 measurement for the high ionization zone electron temperature, the intermediate-and low-ionization zone temperatures (T e [S iii] and T e [O ii] respectively) were then determined from the theoretical temperature relationships of Garnett (1992) . The temperatures used for each ionization zone are listed in Table 8 .
Interestingly, Brammer et al. (2012) reported excess emission from the Hγ+[O iii] λ4363 blend in the grism spectrum, which can be attributed to [O iii] λ4363 and used to constrain the optical electron temperature diagnostic. We determined the Hγ flux contribution to the blend using the measured Hβ grism flux (74 ± 2 × 10 −17 erg s −1 cm −2 ) and the Case-B Hγ/Hβ value from Hummer & Storey (1987) assuming T e = 15,000 K and n e = 100 cm −3 (conditions representative of SL2S0217; see Section 7.1.2 for n e ). Subtracting this Hγ value from the blend (40 ± 3 × 10 −17 erg s Since the relevant lines are all high S/N and should result purely from nebular emission, we find no obvious explanation for this discrepancy.
The critical densities of C iii] and Si iii] are both of the order of 10 4 cm −3 , and so they are generally not useful density diagnostics for n e values below ∼ 10 3 cm −3 . This is evident in Figure 9 , where we plot the emissivity ratios of common rest-frame UV (Si iii] and C iii]) and optical ([O ii] and [S ii]) electron density diagnostic ratios, assuming a general electron temperature of 15,000 K. When measured, the optical line ratios provide constraints below n e ∼ 10 3 cm −3 , however, they probe a different (low-) ionization zone, and indicate significantly lower densities relative to the highly-ionized gas in high-redshift star-forming galaxies (e.g., Christensen et al. 2012; Bayliss et al. 2014; James et al. 2014 Perhaps not surprisingly, the mixed-zone electron densities measured for high-redshift targets, including SL2S0217, are significantly larger than the pure low-ionization zone densities typical of H II regions in nearby galaxies. Further, Sanders et al. (2016) find that z ∼ 2 galaxies have mean electron densities that are an order of magnitude higher relative to local galaxies at fixed stellar mass.
While the insensitivity of the UV density diagnostics to low densities inhibits the density determination for SL2S0217, the C iii] ratio is at least in agreement with the low-density regime, and so we assumed a standard value of n e = 100 cm −3 . Fortunately, the gas temperature and line emissivities are practically independent of the gas density in the low-density regime, and so this choice of density makes little difference. In fact, subsequently derived abundance ratios for both n e = 100 cm −3 (consistent with the n e from C iii]) and n e = 4, 500 cm −3 (from Si iii]), given in Table 8 , show differences that are significantly smaller than the respective uncertainties. However, detailed studies of these diagnostics must be prioritized to understand whether targets such as SL2S0217 have abnormally high electron densities/density inhomogeneities, the UV diagnostics probe a higher density regime than their optical counterparts, or some other effect is at play. 
Emissivity Ratio
Si III] λ1883/λ1892
Fig. 9.-A comparison of common rest-frame UV (Si iii] and C iii]) and optical ([O ii] and [S ii])
electron density diagnostic ratios. Emissivities were calculated using the PyNeb package in Python, assuming an electron temperature of 15,000 K. The dashed (dashed-dotted) black line and pink (orange) box represent the Si iii] (C iii]) ratio and uncertainty for SL2S0217. Unfortunately, neither C iii] or Si iii] are sensitive to low densities, so we simply assume a typical nebular density of ne = 100 cm −3 .
Ionic And Total Abundances
Due to the number of strong rest-frame UV emission lines observed in the spectrum of SL2S0217, we were able to determine relative C, O, N, and Si abundances. Using the rest-frame optical grism spectrum, ionic abundances were also determined relative to hydrogen:
The emissivity coefficients, j λ(i) , which are functions of both temperature and density, were determined using the five-level atom approximation and updated atomic data reported in Berg et al. (2015 +3 /H + (requiring an ionization energy of 54.9 eV) are thought to be negligible. Although no emission is seen for the strongest UV O iv transitions (λλ1401, 1404) in the LRIS spectrum, the presence of He ii from recombination (requiring an ionization energy of 54.4 eV) makes this argument less secure. To account for possible contributions from O +3 , we measured the 3σ upper limit on the flux at λλ1401,1404 to be ≤ 3.3 × 10 −18 erg s Table 8 .
C/O Abundance
Abundance determinations for other elements require ionization correction factors to account for their unobserved ionic species. The prominence of the highionization-potential He ii and C iv emission lines observed in SL2S0217 indicate that ICFs are particularly important for C. Although the relatively narrow emission profiles of the C iv doublet indicate the dominance of nebular emission, it is complicated by potential contributions from a range of stellar features, from pure absorption to P-Cygni profiles. To avoid this complication, we used the ICF presented in Berg et al. (2016) to estimate the C +3 contribution at log U= −1.50 (our best model value; see Section 8.1). Despite the strong C iv emission present in the UV spectrum of SL2S0217, we determine a modest C ICF = 1.27 ± 0.27. The C/O abundance is then determined using
to be log(C/O) = −0.81 ± 0.03, which is typical of starforming dwarf galaxies with similar oxygen abundance (Garnett et al. 1995b; Berg et al. 2016 ). Carbon and oxygen are produced on different time scales, by different mass populations of stars, and so the C/O trend with metallicity has been studied by many authors with observations for a variety of astrophysical objects, and using a variety of chemical evolution models and stellar yields. Oxygen is synthesized by SNe II (massive stars) and returned to the interstellar medium quickly, whereas carbon is primarily produced by He burning through the triple-α process, a reaction that can occur in both massive (M > 8M ) and low to intermediate mass (1M < M < 8M ) stars.
Historically, C/O has been difficult to measure, but recently C/O has been measured in dozens of nearby, metal-poor, dwarf galaxies using the UV lines (e.g., Berg et al. 2016; Senchyna et al. 2017 ). Similar to the early work of Garnett et al. (1995b) , these studies find a general trend of increasing C/O with oxygen abundance, but with a significant unexplained scatter. These data can also be interpreted as a constant trend in C/O at low-metallicities. Rigby et al. 2017) , amongst which the C/O ratio of SL2S0217 appears to be average. Interestingly, C/O values for the z ∼ 2 − 3 galaxies are consistent with the nearby dwarf galaxies of similar metallicity, but potentially with a lower average value. The distinction between these populations of different ages may support the notion put forth by Berg et al. (2016) that higher C/O values may be due to a delayed pseudo-secondary carbon contribution from lowand intermediate-mass stars.
Relative N Abundance
We estimate the N/O ratio by combining the UV O iii] λλ1661,1666 and C iii] λλ1907,1909 emission lines and the N iii] λ1750 multiplet. Since the N iii] λ1750 feature is only weakly detected in the SL2S0217 LRIS spectrum, it is appropriate to think of the following N/O determination as an upper limit. Utilizing the fact that the ionization potentials of N ++ and C ++ are nearly the same (47.448 eV and 47.887 eV respectively), we used the N ++ /C ++ ion ratio to measure a relative N/C enrichment of log(N/C) = −0.68 ± 0.02. Then, combining this ratio with the ionization corrected C/O ratio (see Table 8 ), we inferred a total N/O of log(N/O) = −1.48 ± 0.46, which is consistent with the range of log(N/O) seen for local dwarf galaxies with similar oxygen abundance (e.g., van Zee & Haynes 2006; Berg et al. 2012) .
Relative N/O abundances are well studied in nearby dwarf and spiral galaxies, providing a robust sample to compare measurements from more distant targets. In the upper right panel of Figure 10 (2015); Croxall et al. (2015 Croxall et al. ( , 2016 ; Berg et al. 2018, in prep.) , as well as nearby galaxies with oxygen abundance measurements from recombination lines (green squares). SL2S0217 lies amongst the N/O range of both nearby dwarf galaxies and the handful of z ∼ 2 − 3 galaxies with N/O and O/H measurements (gold triangles). Note that N/O value for SL2S0217 falls on the plateau expected for primary (metallicity-independent) N production, as expected for a low oxygen abundance of 12+log(O/H)∼ 7.5 (see, for example, the discussion in Pettini et al. 2002a; Pettini & Cooke 2012) .
In the bottom half of Figure 10 (b) we examine the C/N ratio, noting the remarkably flat trend for both nearby and distant galaxies. Berg et al. (2016) found that the constant ratio of C/N seen over a large range in O/H for nearby galaxies may indicate that carbon is predominantly produced by similar nucleosynthetic mechanisms as nitrogen (also see Steidel et al. 2016 ). However, a larger sample of C/N measurements in distant galaxies is needed to determine whether the hypothesis of Berg et al. (2016) also applies at z ∼ 2−3, or whether different nucleosynthetic processes dominate C and N.
Recently, observations of the standard rest-frame optical emission-line [O iii]/Hβ versus [N ii]/Hα diagnostic plot (the BPT diagram; Baldwin et al. 1981) has revealed a pronounced offset of ∼ 2 − 3 galaxies from the main sequence of local star forming galaxies (e.g., Masters et al. 2014; Steidel et al. 2014; Shapley et al. 2015) . Several studies have investigated the physical origin of this offset by analyzing the BPT parameter space in terms of other physical properties for large surveys of local galaxies. Using ∼ 100, 000 galaxies from the Sloan Digital Sky Survey Data Release 12, Masters et al. (2016) found that the region of the BPT occupied by ∼ 2 − 3 galaxies corresponds to galaxies with elevated SFR surface densities, stellar masses, and N/O ratios, concluding that the higher N/O ratios at fixed [O iii]/Hβ are the proximate cause of the offset. In contrast, the sample of z ∼ 2 − 3 galaxies plotted in Figure 10 occupy the same range in N/O as the local comparison sample. SL2S0217, in particular, has an average N/O abundance relative to the local dwarf galaxies, however, this value is an upper limit estimated from the weak detection of the N iii] λ1750 Comparison data of nearby galaxies is divided into two groups. Red circles are metal-poor dwarf galaxies as reported in Berg et al. (2016) and Berg et al. (2018, in prep.) , and green filled squares represent star-forming galaxies with larger oxygen abundances determined from recombination lines (Esteban et al. 2002; Esteban et al. 2009; Esteban et al. 2014; Pilyugin & Thuan 2005; López-Sánchez et al. 2007) . The dashed line is the least-squares fit from Garnett et al. (1995b, G95) and the dotted line is the weighted mean of the significant CEL C/O detections (filled red circles). More distant (z ∼ 2 − 3) galaxies are represented as gold triangles (Pettini et al. 2000; Fosbury et al. 2003; Erb et al. 2010; Rigby et al. 2011; Christensen et al. 2012; Stark et al. 2014; Bayliss et al. 2014; James et al. 2014; Vanzella et al. 2016; Steidel et al. 2016; Amorín et al. 2017; Rigby et al. 2017) , including composite spectra from Steidel et al. (2016) , Amorín et al. (2017) , and Rigby et al. (2017) . The background shaded region demonstrates the value for the z ∼ 3 Lyman break galaxy composite spectrum determined by Shapley et al. (2003) . Right: Trends in relative nitrogen abundance versus oxygen abundance for galaxies spanning a range in redshift. Additional direct abundances are plotted for nearby dwarf galaxies (van Zee & Haynes 2006; Berg et al. 2012 ) and for nearby spiral galaxies (blue points: the CHAOS project -Berg et al. (2015); Croxall et al. (2015 Croxall et al. ( , 2016 ; Berg et al. (2018) , in prep.). SL2S0217 appears to have a normal N abundance with respect to both nearby, metal-poor dwarf galaxies and the few other z ∼ 2 − 3 galaxies with C/N observations. line. Further, despite the unusual strength of its UV and optical emission lines, the [O iii]/Hβ and [N ii]/Hα (inferred from photoionization modeling; § 8.1.1) ratios of SL2S0217 indicate it may not coincide with the offset region of the BPT. Clearly there is still much to understand about the z ∼ 2 − 3 BPT diagram.
Relative Si Abundance
Silicon abundances relative to carbon were determined following the logic presented in Garnett et al. (1995a) : The Si iii] and C iii] doublets arise from comparable energy levels (∼ 6.57 and 6.50 eV respectively), and therefore the Si/C abundance ratio is relatively insensitive to uncertainties in the electron temperature. Additionally, Si/C depends little on the assumed density as both Si iii] and C iii] have very high critical densities, meaning their volume emissivities have a similar dependence on density. Finally, the proximity of the Si iii] and C iii] emission lines in wavelength eliminates strong effects of differential extinction.
The Si iii] and C iii] emission line features are extremely prominent in SL2S0217; we measured their strengths with S/N > 20 (see Figure 5 ). As described in Section 7.1.2, we assume the ionized gas of SL2S0217 is in the low density limit (< 10 3 cm −3 ), where collisional de-excitation does not significantly impact the Si +2 /C +2 ratio derived from the UV lines. Because C +2 has a larger ionization potential than Si +2 (47.9 and 33.5 eV respectively), we expect a larger fraction of Si to be in a higher, unobserved ionization state than C, and so an ICF is needed to determine the Si/C abundance. We determine the Si/C element abundance using the equation
where X(Si +2 ) and X(C +2 ) are the Si +2 and C +2 volume fractions, respectively. The ICF is modeled as a function of the ionization parameter using the photoionization code cloudy (Ferland et al. 2013) , with BPASS models as the input ionizing radiation field (see Section 8.1). We sought simple models that reproduced the conditions in SL2S0217 as closely as possible; see Section 8.1 for a detailed discussion.
The ionization fraction of Si and C species as a function of ionization parameter are shown in Figure 11 . As we will show in Section 8.1.1, we can reproduce many aspects of the observed spectrum using cloudy models of a stellar population with binaries and an ionization parameter of log U= −1.5; this value is reasonable given the very hard ionizing radiation field predicted by the SED modeling of B12. We estimate the uncertainty in the ICF as the scatter amongst the different models considered at a given C +2 volume fraction. The resulting Si ICF = 2.31±0.32 for 12+log(O/H) = 7.5 and t = 10 7.0 yrs is significant, correcting the relative Si abundance from log(Si/C)= −1.14 to log(Si/C) = −0.76±0.09. Fig. 11.-Ionization fraction of C and Si species as a function of ionization parameter from cloudy models of Z neb = 0.05 Z (Z = 0.001) BPASS stellar models. Two different ages of instantaneous bursts are shown, demonstrating the limits of the parameter space explored: t = 10 6.4 and 10 7.0 yrs. For the older model, symbols are color coded by the gas-phase oxygen abundance, whereas the younger model is depicted by gray symbols. In the top two panels the different ionic species are designated by triangles, circles, squares, and stars in order of increasing ionization. The bottom panel plots the ionization correction factor (ICF) vs. ionization parameter, where the dashed and dashed-dotted curves indicate the ICF for the 12+log(O/H) = 7.5 model at an age of 10 6.4 and 10 7.0 yrs respectively and the gray shading highlights the range spanned by metallicity. The gray vertical dashed line marks the predicted ionization parameter for SL2S0217.
When combined with the C/O abundance derived for SL2S0217, we estimate log(Si/O) = −1.59±0.17. The relevant Si abundance values are reported in Table 8 .
Due to the need of far-UV spectroscopic observations of nearby galaxies, there exists a general paucity of nebular measurements of Si/O to compare to. Perhaps the bestknown study of Si/O comes from Garnett et al. (1995a) , who measured the UV Si iii] emission lines for seven extragalactic H II regions using the Faint Object Spectrograph on HST. These authors found Si/O to be constant over the observed range in oxygen abundance, with a weighted mean value of log(Si/O)= −1.59 ± 0.07. Our log(Si/O)= −1.59 ± 0.17 measurement for SL2S0217 is remarkably consistent with this average from the Garnett et al. (1995a) study, but indicates significant Si/O enrichment or a reduced Si depletion onto dust relative to the z ∼ 2.4 galaxies of Steidel et al. (2016, log (Si/O) = -1.81±0.10).
Note that our Si/O value does not account for the relative depletion of Si and O onto dust grains. While one might expect this effect to be small given the low predicted dust reddening in SL2S0217 and the probability of grain destruction or erosion in the presence of a hard ionizing radiation field, our Si/O value is significantly lower than the solar ratio of log(Si/O) = −1.15 (Jenkins 2009). Many studies argue that both Si and O are predominantly products of massive star nucleosynthesis, and so their ratio is expected to vary little with time (e.g., Timmes et al. 1995) . Note, however, that some studies find Si production can have a substantial contribution from Type Ia SNe outbursts (c.f., Matteucci & Greggio 1986; Kobayashi et al. 2006) . Since oxygen doesn't deplete as strongly, the observed underabundance can likely be attributed to the depletion of Si onto dust .
We estimated the logarithmic depletion of Si in the ISM following the prescription laid out in Jenkins (2009) 8 :
where, assuming the observed subsolar Si/O ratio is solely due to Si depletion, we use Si/O in place of Si/H and use the solar values from Asplund et al. (2009) for our reference. This results in a dust depletion of [Si/H] gas = −0.43 for SL2S0217; a value typical with respect to Garnett et al. (1995a) , but smaller than the value derived by Steidel et al. (2016) . From observations of nearby dwarf galaxies we have come to expect [Si/Fe] enrichment at low [Fe/H] due to early contamination of Si by Type ii SNe. However, this exercise indicates that a significant fraction of the Si produced in SL2S0217 is missing, perhaps resulting in the subsolar Si/Fe ratio measured from the absorption lines (Section 8). Jenkins (2009) interpreted the abundances of 17 different elements from more than 100 studies of sight lines to 243 different stars to construct a unified representation of depletions that is linearly dependent on the severity of depletion along a given sight line, F * . Using this model and the inferred depletion value of Si, we estimated the depletion of the other significant elements in the SL2S0217 UV spectrum -C, N, and O. Using the fit from Jenkins (2009) for Si, [X/H] gas = B X +A X (F * −z X ) (coefficients reported in their Table 4) 8. DISCUSSION 8.1. Photoionization Models While the number of objects with detections of extreme UV emission line features continues to grow, many questions remain regarding their ionizing sources. To gain insight, we investigated the potential to produce strong UV emission lines from an ionizing radiation field powered by stars. Previous studies have also used photoionization models to examine the factors that regulate UV emission lines, focusing on C iii] in particular. Stark et al. (2014) found that metal-poor (Z neb < 0.4Z ), young (< 50 Myr) galaxies with subsolar C/O ratios and large ionization parameters were capable of reproducing the large C iii] EWs observed for high-redshift galaxies. More recently, Jaskot & Ravindranath (2016) created a large grid of photoionization models of starforming galaxies to examine C iii] EWs by varying starburst age, metallicity, ionization parameter, C/O abundance, dust content, gas density, optical depth, and nebular geometries. These authors found that low metallicities and high ionization parameters enhance C iii] emission. Further, the largest C iii] EWs were produced by stellar populations that incorporated binary interactions among massive stars. Note, however, that models that include stellar rotation have also been shown to extend the lifetime (up to 5 − 7 Myr) and increase the strength of nebular emission (e.g., Byler et al. 2017; Choi et al. 2017) . We focus here on models using binaries alone, as they can produce nebular emission up to ∼ 10 Myr, but note that likely both rotation and binaries play a role in the observed line strengths.
Our primary goal was to reproduce the strong UV emission line ratios observed for SL2S0217. Building on the lessons of Jaskot & Ravindranath (2016), we ran a grid of photoionization models using cloudy17.00 in which ionization parameter, gas-phase metallicity, and relative C, N, and Si abundances were varied. For the input ionizing radiation field, we used a suite of models from the new release of "Binary Population and Spectral Synthesis" (BPASSv2.14; Stanway et al. 2016) , with an initial mass function (IMF) index of −1.30 for 0.1 − 0.5M and −2.35 for M > 0.5M .
We ran six sets of models depending on three variables: whether (1) an IMF upper mass cutoff of 100 or 300 M was used for (2) continuous or a burst of star formation, and (3) whether or not binary evolution was included. Limited parameter ranges were informed by the SED modeling of Brammer et al. (2012) for the stellar population properties and by the UV emission line ratios measured from the LRIS spectrum for the nebular gas properties. In particular, Jaskot & Ravindranath (2016) found that C iii] EWs as strong as those measured for SL2S0217 (> 10Å) only result from a hard radiation field (log U> −2). Each model set considered an age range of 10 6.4 − 10 7.0 yrs, a range in ionization parameter of −2.0 < log U< −1.0, with stellar metallicity of Z = 0.001 (Z = 0.05 Z ) to match the estimated gas-phase abundance (12+log(O/H) = 7.5 or Z neb = 0.065 Z ). The GASS10 solar abundance ratios within cloudy were used to initialize the relative gas-phase abundances. These abundances were then scaled to cover a range in nebular metallicity (7.25 < 12+log(O/H) < 8.25), and relative C, N, and Si abundances (0.1 < (X/O)/(X/O) < 0.5). The range in relative N/O, C/O, and Si/O abundances was motivated by our measured values for SL2S0217 and the observed values for nearby metal-poor dwarf galaxies (e.g., Berg et al. 2012; Berg et al. 2016; Garnett et al. 1999 
Best Model
To determine the best model from our grid, we first eliminated sets of models that were obviously poor matches. The single-star model sets do not reproduce the UV nebular emission line feature strengths (see also, Jaskot & Ravindranath 2016), and so were not investigated further. For the young ages considered here (t < 10 7.2 yrs), the continuous star formation models are consistent with the burst models, and so only the burst models were examined as representative of both types of star formation. Note, however, that continuous star formation models do produce very different results from bursts for older systems. Finally, the models with an IMF cutoff of 300 M do produce more He ii ionizing photons than the 100 M models, yet they still fall short of producing the He ii flux observed for SL2S0217, and significantly overpredict the Si iii]/C iii] ratio. Therefore, we employed an error-weighted χ 2 -minimization routine of the grid of binary burst models with an IMF cutoff of 100 M . We find we can reproduce most of the features in the UV emission-line spectrum of SL2S0217 with a model similar to the SED modeling of Brammer et al. (2012) : the best model is a high-ionization (log U= −1.5), metal-poor (12+log(O/H) = 7.75; CNSi = 0.3) gas cloud, ionized by Z = 0.001 star formation with binaries at an age of t = 10 7.0 yrs. In Figure 12 we compare the normalized LRIS spectrum of SL2S0217 to the output model spectrum at the spectral resolution of the observed spectrum. The C iv, O iii], N iii], Si iii], and C iii] emission lines are all relatively well-matched, while the He ii emission feature is clearly discrepant. Notably, Fosbury et al. (2003) also observed strong, narrow nebular He ii and C iv emission from the z ∼ 3.4 Lynx Arc, reportedly due to a young, low-metallicity stellar cluster with an extreme ionization parameter of log U= −1.0. However, to date, no pure Fig. 12. -The photoionization model (orange line) best-matched to the blue arm of the UV SL2S0217 spectrum. SL2S0217 can be described by a high-ionization (log U= −1.5), metal-poor (12+log(O/H) = 7.75; X/O = 0.3 X/O ) gas cloud, ionized by a Z = 0.001 star-burst BPASS binary model at an age of t = 10 7.0 yrs. All of the emission features, except He ii which is notoriously difficult to emulate with pure photoionization models, are reproduced with this model. stellar photoionization studies have reported the levels of nebular He ii emission observed in SL2S0217 or the Lynx Arc. Interestingly, we do not see the N iv] emission line in our SL2S0217 spectrum despite the fact that we see strong C iv emission and C ++ and N ++ have similar ionization potentials (47.888 eV and 47.445 eV, respectively). The N iv] emission line is also absent from the best model, indicating that N emission is mostly sensitive to metallicity and, therefore, not expected in metal-poor galaxies like SL2S0217, whereas C iv is more sensitive to temperature / cooling. This fact has motivated the use of the strong-line [N ii]/Hα metallicity indicator in nearby galaxies, however, the line ratio is not available from the ground at high redshifts (z 2.5) and is highly sensitive to ionization parameter at larger metallicities (e.g., Kewley & Dopita 2002) . Since exceptionally low nitrogen abundances seem to be common amongst distant galaxies with similar extreme emission line features (e.g., Bayliss et al. 2014; James et al. 2014; Smit et al. 2017) , the lack of UV N iii] and N iv] could help identify additional metal-poor galaxies at high redshifts.
The predicted nebular emission line ratios from our photoionization models are plotted relative to the ratios measured from the LRIS spectrum of SL2S0217 in Figure 13 . Different gas-phase metallicity models are indicated by color, where relative C/O, N/O, and Si/O abundances increase with point size. The statistically best model is indicated by the dashed yellow line (12+log(O/H) = 7.75, CNSi = 0.3, t = 10 7.0 yrs), where the corresponding yellow-shaded region extends from t = 10 6.4 − 10 7.0 yrs. Note that nebular He ii emission peaks before t = 10 7.0 yrs (∼ 10 6.8 yrs) in the models, and so the dashed yellow line in the He ii/C iii] plot lies within the yellow-shaded region. Interestingly, although C iv also has a very high ionization potential, its nebular line strength continues to increase past t = 10 7.0 . Measured line ratios and uncertainties for SL2S0217 are shown as solid black horizontal lines and gray-shaded boxes. Good agreement between model and measurement is found near an ionization parameter of log U= −1.50 for all of the UV emission line ratios except
Just as Stark et al. (2014) , Berg et al. (2016) , and Senchyna et al. (2017) observed strong C iii] emission resulting from subsolar C/O in metal-poor systems (Z ≤ 0.5×Z ), reproducing the observed emission lines in SL2S0217 also requires subsolar C, N, and Si abundance ratios relative to O. The low gas metallicity prevents efficient metal cooling by oxygen, resulting in a high electron temperature that secures a stable production of the collisionally-excited O, Si, and C nebular emission lines. If a portion of the metals are also locked up in dust, C and Si may be under abundant as a result. However, no evidence of dust reddening exists and the extreme ionizing radiation field likely destroyed or eroded the dust in the H II regions (but also see discussion of dust depletion in § 7.2.3).
Stellar Ionization
The rate of ionizing photons needed to power the arc can be estimated from the demagnified Hβ flux. At the redshift measured in this work, we calculate a luminosity distance of D l = 1.444 × 10 4 Mpc (Wright 2006) . The hydrogen ionizing photon luminosity is then given by
where µ is the lensing magnification and α B and α ef f Hβ are the total and effective Hβ case-B H recombination coefficients. We calculate the recombination coefficients for T e = 1.6 × 10 4 K using the equations of Pequignot et al. (1991) . Given the lensing magnification determined here (µ =17.3) and the Hβ flux from the grism spectrum, we estimate an ionizing photon luminosity of Q ion. = 7.3 × 10 53 photons s −1 . The cluster IMF and metallicity is needed in order to then constrain the nature of the ionizing stellar population, however, this value is still indicative of a large number of massive stars powering the observed spectrum (> 10 3 O stars), which can live to greater ages due to rotation and binary evolution. 
Multiple Ionization Sources
While many of the emission-line features observed in the rest-frame UV spectra of SL2S0217 can be reproduced by photoionization from stars alone, outliers such as He ii prompted an investigation into additional ionization sources. Indeed, the ratios of rest-frame far-UV emission lines provide a means to discern between nuclear activity and star-formation as the ionizing sources (e.g., Feltre et al. 2016) . However, Feltre et al. (2016) uses the photoionization models of Gutkin et al. (2016) which are not appropriate for our young target as they assume continuous star formation for 100 Myrs and do not include the effects of binaries (see Section 8.1.1). Instead, we investigate the effects of incorporating shocks and AGN into the photoionization models presented above.
8.3.1. Shocks Even in star-forming galaxies, a substantial portion of the nebular emission may be generated by shocks (e.g., Krabbe et al. 2014; Rich et al. 2014 ). This fact motivated Jaskot & Ravindranath (2016) to incorporate contributions from shocks to their pure photoionization models. In their study, shock+precursor models were taken from Mappings III (Allen et al. 2008) , assuming a metallicity of Z ∼ 0.003 (the Small Magellanic Cloud models), a velocity range of 125 − 1000 km s −1 , and magnetic field strengths of 0.5 − 10µG. The authors find that the addition of the shock models result in an increase of both C iii] and He ii emission relative to Hβ, and, therefore, suggest that nebular He ii may serve as a useful diagnostic of shocks for UV spectra.
In light of these findings, we investigated emission from shock ionization as a source for the significant He ii emission seen in SL2S0217. Following the methodology of Jaskot & Ravindranath (2016) , we scaled the shock emission and added it to the emission from our photoionization models such that the shocks contribute 10%, 30%, 50%, 70%, or 90% of the total predicted emission in Hα (see their Section 2.3 for a more detailed description).
The emission line ratios for a varying shock contribution to our best photoionization model are depicted in Figure 14 (a) relative to those measured for SL2S0217. These results demonstrate that the addition of shocks to the BPASS photoionization does not improve the general match of models to the SL2S0217 features. While the extreme He ii/C iii] ratio can be reproduced when the ionizing radiation is dominated by shocks, the other observed line ratios are generally over-predicted and cannot be matched with the same conditions. Further, it is physically unlikely that the gas in SL2S0217 is 90% shock ionized, and so we dismiss shocks as a main source of ionization in SL2S0217.
Active Galactic Nuclei
The complex suite of spectral features observed in extreme galaxies such as SL2S0217 may be due to a complex combination of ionizing sources, such as AGN emission diluted by stellar radiation. For super-massive black holes (SMBH) in massive galaxies, numerous studies have found the SMBH mass is well correlated with the velocity dispersion of the host-galaxy bulge (e.g., Gebhardt et al. 2000; Gültekin et al. 2009 ). However, it is unclear whether this well-known scaling relation extends to the galaxies as small as SL2S0217 (see discussion in Kormendy & Ho 2013) . Black hole masses in dwarf AGNs have been measured in several low-mass star-forming galaxies in the local universe (e.g., Reines et al. 2011 Reines et al. , 2014 , with the lowest reported mass being just ∼50,000 M (Baldassare et al. 2015) . Recently, Baldassare et al. (2017) found evidence for dwarf AGN in 11 nearby (z < 0.055) composite dwarf galaxies. These authors measured black hole masses ranging from 10 4.9 − 10 6.1 M BH /M for galaxies with stellar masses of 10 8.1 − 10 9.4 M /M , on the order of SL2S0217. While these recent studies of local dwarf galaxies indicate that a non-negligible fraction of low-mass galaxies might harbor AGN, we caution that we do not know how these results extrapolate to galaxies at high redshifts.
Given the uncertainties surrounding AGN in low-mass galaxies, it is worthwhile to explore the possibility of producing the extreme emission-line ratios observed in SL2S0217 with the addition of emission from AGN. For this purpose, we used the dust-free, low-metallicity (Z = 0.25Z ), narrow-line AGN photoionization models from Groves et al. (2004) , assuming simple power-law radiation fields (f ν ∝ ν β ) with a range of powers. As in Section 8.3.1, we scale the AGN emission such that the AGN contribute 10%, 30%, 50%, 70%, or 90% of the total emission in Hα.
Emission line ratios for the best BPASS + AGN models are plotted in Figure 14 (b) relative to those measured for SL2S0217. The resulting shifts in line ratios due to -Cumulative UV emission line ratios from cloudy photoionization models plus a (a) shock or (b) AGN contribution, while each color, slightly offset for better visualization, indicates a different fractional contribution from shocks or AGN to the total Hα emission. The input stellar photoionization model is the best model fit to the SL2S0217 spectrum (see Figure 12) . Z ∼ 0.003 shock+precursor models from Mappings III (Allen et al. 2008 ) are used for the shock contribution, where the spread represents a range in velocity of 125 − 1000 km s −1 and magnetic field strengths of 0.5 − 10µG. Z = 0.25 Z dust-free AGN models over a range of power-law exponents (symbol size) are taken from Groves et al. (2004) . While the extreme He ii/C iii] ratio observed for SL2S0217 can be reproduced by models with a significant shock or AGN component, the other line ratios cannot be matched with the same conditions. the contribution of emission from AGN look very similar to those seen for the BPASS + Shock models. In either case, the additional hard radiation increases the relative emission from the highest ionization lines: He ii, O iii], and C iv. This allows the C iv/C iii] ratio to be reproduced with small AGN contributions. Typical narrowline Type II AGN observations have stronger C iv than C iii] emission (e.g., Humphreys et al. 2008; Matsuoka et al. 2009; Hainline et al. 2011; Cassata et al. 2013) , but our models suggest that the C iii] dominant emission in SL2S0217 (C iii]/C iv= 1.46) could be produced by a gas-enshrouded AGN.
On the contrary, Figure 14 shows that the Si iii]/C iii] ratio is significantly less affected by contributions from AGN than from shocks. This is due, in part, to the fact that the full range of shock velocities are considered at each value of log U, such that the maximum contribution from shocks for any ion is always included (near v ∼ 175 km s −1 for Si iii]). On the other hand, the AGN contribution to Si iii] emission peaks at low ionization parameter, however, it has little effect on the total Si iii]/Hα emission, which is dominated by photoionization.
An additional difference is seen in the He ii/C iii] ratio, where the value observed in SL2S0217 is only reached by AGN dominated models (> 90% contribution; purple points), yet such models significantly over estimate the C iv/C iii] and O iii]/C iii] ratios. Further, if the strong nebular emission lines in SL2S0217 were powered by a Type II AGN, we would also expect to detect several high ionization emission lines that are missing from the rest-frame UV spectrum: N V λ1240, Si iv λ1403, N iv λ1486 (e.g., Vanden Berk et al. 2001; Hainline et al. 2011) . Again, the suite of lines observed for SL2S0217 cannot be simultaneously matched by BPASS photoionization models with an additional source of hard radiation, in this case, from AGN.
High Ionization Emission Lines
While we postulate that SL2S0217 is indeed a starforming galaxy, its strong He ii and C iv emission is rare and interesting. In fact, only one percent of UV-selected galaxies at z ∼ 3 show strong nebular C iv emission (e.g., Reddy et al. 2008; Hainline et al. 2011; Mainali et al. 2017) . In comparison, z ∼ 2 − 3 LBGs with large Lyα EWs have been reported to measure relatively weak C iv emission with strengths ≤ 1% of Lyα (e.g., Erb et al. 2010) . Notably, significant narrow C iv and/or He ii emission are also detected in several nearby dwarf galaxies, suggesting that extremely hard ionizing radiation fields may be common in low-mass, low-metallicity galaxies (e.g., Kehrig et al. 2011; Berg et al. 2016 ). This idea is further supported by several recent studies that have found nebular C iv and/or He ii in distant metalpoor star-forming galaxies Christensen et al. 2012; Stark et al. 2014; de Barros et al. 2016; Steidel et al. 2016; Vanzella et al. 2016) . Of the few extreme UV emission line galaxies that have been observed at z 2 (e.g., Erb et al. 2010; Christensen et al. 2012; Bayliss et al. 2014; Stark et al. 2014 Stark et al. , 2015 Caminha et al. 2016; de Barros et al. 2016; Vanzella et al. 2016; Smit et al. 2017) , none show a comparable combination of emission line ratios. 8.4.1. Nebular C iv λλ1548,1550
Typically galaxies show C iv in (i) absorption from the surrounding ISM or CGM gas or (ii) exhibit a P-Cygni profile from the stellar winds of massive stars (e.g., Leitherer et al. 2001) . To the contrary, AGN can produce C iv emission, but line-widths are typically broader than nebular emission lines (hundreds of km s −1 ). To date, narrow C iv has only been observed in a handful of strongly lensed high-redshift galaxies (e.g., Christensen et al. 2012; Stark et al. 2014; Smit et al. 2017) , therefore, the significant C iv emission detected in SL2S0217 is another interesting piece of this peculiar puzzle.
Since the C iv λλ1548,1550 doublet is expected to be produced as a combination of nebular, stellar, and ISM/CGM components, we can use a simple combination of absorption and emission profiles to offer a possible model for the C iv profile observed in SL2S0217. Despite the absence of apparent C iv absorption, if we assume that the absorption in both C iv and Si iv is due to high ionization clouds in the surrounding ISM of the galaxy, we can use the average absorption profile (which is nearly identical to the Si iv λ1403 profile; see Figure 7 ) to model the C iv absorption. Although the oscillator strength of Si iv λ1394 is roughly two times larger than Si iv λ1403, their relative absorption profile depths are closer to a factor of 1.5, likely due to saturation. Similarly, C iv λ1548 absorption is expected to be twice as strong as C iv λ1550. Following the observed model of Si iv, we assume relative absorption profile strengths of 3:2 for both Si iv λλ1394,1403 and C iv λλ1548,1550. The total profile is then produced by co-adding the absorption profile with the emission predicted by the best photoionization model, n × F λ , where n is an arbitrary scaling of the emission to best-match the observed spectrum of SL2S0217. The resulting model profiles and their components are plotted against the SL2S0217 spectrum in Figure 15 . These model fits offer a solution in which the Si iv and C iv observed profiles could be produced, but we caution that this interpretation cannot be confirmed.
Nebular He ii λ1640
Arguably the most aberrant feature of the SL2S0217 UV spectrum is the impressive nebular He ii emission strength. Nebular He ii emission is produced by recombination from the He +2 ionization state, and so requires very hard ionizing radiation with photons at energies ≥ 54 eV in order to ionize He ++ . The interpretation of He ii emission is further complicated by the fact that it can have both nebular and stellar origins. Stellar He ii is produced by the stellar winds of massive stars, such as Wolf-Rayet (W-R) stars, and so is broadened in relation to the wind velocity (e.g., Brinchmann et al. 2008; Erb et al. 2010; Cassata et al. 2013) . Leitherer et al. (1999) showed that the number of W-R stars relative to O stars peaks around 10 6.6 yrs, and so stellar winds may no longer be prominently contributing to the He ii emission at a star-burst age of 10 7 yrs, in line with the fact that we do not observe a significant broad component to the He ii emission in SL2S0217. Further, Eldridge & Stanway (2009) do not pair well with the gas-phase oxygen abundance of SL2S0217 (Z neb ∼ 0.001). Instead, the He ii emission in SL2S0217 appears to be nebular in origin. In the photoionization models of Jaskot & Ravindranath (2016) , the narrow, nebular He ii emission seen in SL2S0217 only becomes strong for more metal-rich systems during the W-R phase or when ionized by shocks. Other sources of high energy photons may be required to produce strong nebular He ii, such as AGN, exotic Pop III stars, or highmass X-ray binaries (e.g., Shirazi & Brinchmann 2012; Kehrig et al. 2015) .
As discussed in Section 8.3.1, we dismiss a significant contribution to the ionizing budget from shocks as the models significantly overpredict the O iii]/C iii] budget. In addition to overshooting O iii]/C iii], the AGN models ( § 8.3.2) also produce an excess of C iv relative to C iii] emission, but this argument is not definitive as some of the emission may be obscured by overlapping C iv absorption. However, AGN typically have large He ii EWs ( 8Å; Hainline et al. 2011; Cassata et al. 2013) , which are generally greater than those measured for z∼2 galaxies (Scarlata et al. 2009; Erb et al. 2010) and for SL2S0217 (EW(He ii n ) = 2.4Å or EW(He ii tot ) = 2.8Å, where the difference is due to the difficulty in deblending the narrow and wide components).
Photoionization by AGN has also been investigated using diagnostic plots of the C iv/He ii and C iii]/He ii line ratios, both of which are sensitive to metallicity and ionization parameter (Villar-Martin et al. 1997) . In Figure 16 we plot our stellar photoionization models described in Section 8.1.1 in comparison to photoionization from pure shocks and AGN for the C iv/He ii versus C iii]/He ii ratios. The observations for SL2S0217 (black star), are extended to larger values (shaded region) in case C iv is underestimated (due to overlapping C iv absorption) and/or He ii is overestimated (due to a stellar contribution), clearly suggesting a stellar origin of the photoionization budget. Note, however, that the stellar photoionization models still fail to reproduce the absolute strength / EW of the He ii emission. Motivated by the uncertainties of these line ratios, we will present a preferable analysis in a forthcoming paper, that allows us to distinguish between sources of ionizing radiation using line ratios that are not complicated by stellar and CGM components.
In observations of star-forming galaxies, He ii emission is commonly attributed to W-R stars, which typically show strong and broad (∆v> 1000 km/s; Crowther (2007)) emission lines produced by their fast stellar winds. For example, Chandar et al. (2004) measured an extreme He ii λ1640 EW in the local Universe from W-R stars in the massive cluster NGC3125-1 with a broad width of ∼ 1000 km s −1 , and further supported by strong detections of the N iv λ1488 and N v λ1720 WN W-R features. We therefore rule out W-R stars as the source of the He ii emission on the account that we do not observe significant broad He ii emission in SL2S0217, or other indicative feature, and that the W-R phase occurs in a very short and early window that is unlikely the period of our observations. In binary star models, where the effects of mixing and mass transfer extends the life of these massive stars, He ii emission peaks ∼ 50 Myrs after a burst of Z = 0.004 star formation. However, the He ii emission from W-Rs depends on the metallicity, and the lower metallicity stellar spectra representative of SL2S0217 are not capable of reproducing the observed He ii (see Figure 13) .
Theoretically, gravitational cooling radiation from gas accretion is another mechanism that can produce He ii (as well as Lyα) emission profiles like those in SL2S0217. In these models, infalling gas onto dark matter can be heated up to temperatures of T ∼ 10 5 K, and then is cooled by H and He line emission (Kereš et al. 2005; Yang et al. 2006) . It has been suggested that Lyα halos (Lyα "blobs" that show extended Lyα emission on scales of tens of kpc or more, e.g., Caminha et al. 2016; Patrício et al. 2016) are the observational signature of this cooling radiation in forming galaxies (Haiman et al. 2000; Fardal et al. 2001) . While inflowing gas would also help explain the strong blue peak in the Lyα profile, it is unlikely that SL2S0217 is a Lyα halo. Our observations and lensing model show a small galaxy with Lyα emission coming from three dense star-forming regions, where the Lyα emission extends beyond the continuum on much smaller spatial scales (as detected in narrow-band HST imaging; Erb et al. 2018, in prep.) .
The current arsenal of stellar population models in the literature are only able to reproduce strong He ii emission lines with pure photoionization for extreme stellar populations. Due to its high ionization potential, He ii emission has been used as a probe to find Pop III stars (e.g., Visbal et al. 2015) . A top-heavy IMF in extremely low metallicity regions can produce large He ii line luminosities (Tumlinson & Shull 2000; Schaerer 2003; Yoon et al. 2012) . However, the He ii EW is very sensitive to metallicity, and so requires Z < 10 −5 for this model. Steidel et al. (2016) predicted that H II regions with normal oxygen abundances can exhibit extreme UV features if they are powered by stars that are O/Fe enhanced relative to solar. Such a scenario would be expected if the ISM was enriched by core-collapse SNe, and then the best-matching stellar model would actually have a metallicity several times lower than the gas-phase oxygen abundance. Since stellar spectra are primarily dependent on the total opacity, which is largely modulated by the Fe abundance (e.g., Rix et al. 2004) , much harder ionizing radiation would be produced than is expected from the nebular metallicity. Alternatively, Tornatore et al. (2007) predicted that zero-metallicity regions can survive in low-density regions around large over densities, allowing Pop III stars to form, until as recently as z ∼ 2.
Other studies do not require large modifications to relative abundances or metal-free stars to produce narrow He ii emission. Kudritzki (2002) showed that certain O stars are indeed hot enough to ionize He ii and Brinchmann et al. (2008) suggested that at low metallicities nebular He ii is predominantly produced by O stars where optically thin winds can be penetrated by ionizing photons. The energy production of low-metallicity massive stars may also be increased if they are fast rotators (Meynet & Maeder 2007) . Further support is provided by the study of Kehrig et al. (2015) , who found that the He ii-ionization budget of IZw 18 can only be produced by models of either low-metallicity super-massive O stars or rotating metal-free stars. However, the details of very low-metallicity O stars are still widely debated, and further complicated by the fact that some He ii nebulae don't appear to have surviving O or W-R stars (Kehrig et al. 2011) . Gräfener & Vink (2015) prosed an alternative scenario for the origin of narrow He ii emission in which metal-poor, very massive stars form strong but slow W-R-type stellar winds due to their proximity to the Eddington limit. Post-AGB stars from an older stellar population may also produce He ii emission. The combined radiation field of post-AGB stars will dominate the ionizing spectrum about 100 Myrs after a burst of star formation and would be strong enough to ionize He ii (Binette et al. 1994) . However, the He ii luminosities produced by post-AGB stars are insufficient to explain the emission line strength seen for SL2S0217 (Cassata et al. 2013) .
It seems likely that very massive stars play a significant role in the He ii line strength. Unfortunately, the nature of metal-poor massive stars remains poorly understood and therefore very massive stars are often withheld from current population synthesis models. Theoretical work on rotation and binary evolution of massive stars (e.g., Eldridge & Stanway 2009; de Mink et al. 2014) has produced a vast range in the predicted lifetimes and energy output of low-metallicity massive stars. Further, these models make simplifying assumptions about the rotation velocities and distribution of binary separations that are poorly motivated. In the future, more sophisticated models of metal-poor massive stars may be able to explain the strength of high ionization nebular lines observed for SL2S0217. However, since narrow He ii emission is more common at z ∼ 3 (Cassata et al. 2013 ) than at z ∼ 0 (Kehrig et al. 2011) , it is possible that the stellar populations that produce He ii ionizing radiation are more common at higher redshifts and are fundamentally different than typical populations in the local Universe.
9. CONCLUSIONS We present the rest-frame UV Keck/LRIS spectrum of SL2SJ021737-051329 (SL2S0217), a lensed galaxy magnified by a factor of roughly 17 by a massive galaxy at z = 0.65. SL2S0217 is particularly interesting given its very low mass (M < 10 9 M ), low estimated metallically (Z ∼ 1/20 Z ), and extreme star-forming conditions that produce strong nebular UV emission lines in the absence of any apparent outflows. Because these characteristics are more common at higher redshifts (e.g., Brinchmann et al. 2008; Stark et al. 2014) and have been shown to be correlated with escaping ionizing radiation (e.g., Verhamme et al. 2017 ), we present SL2S0217 as a template to study the extreme conditions that may be responsible for the reionization-era.
In our analysis of the UV spectrum of SL2S0217 we found the Lyα, interstellar absorption, and nebular emission features to be notable in the following ways:
1. The Lyα feature is observed purely in emission that is double-peaked and centered near the systemic velocity. The dominant blue peak and small peak separation indicate little-to-no outflowing neutral gas along the line of sight. Given the large Lyα EW, we measure an unexpectedly low Lyα escape fraction from the L obs Lyα /L int Lyα ratio of 7%.
2. Nearly all of the observed absorption features are saturated due to optically thick ionized gas. However, we were able to use the weakest Si ii and Fe ii lines to estimate a relative abundance of log(Si/Fe) = −0.225 ± 0.118, or 44 − 77% solar, where this underabundance can be accounted for by Si depletion onto dust grains. Similar to the Lyα emission, both the low-and high-ionization absorption features show profiles with nearly systemic velocity centers and small velocity ranges, indicating very little or no outflowing ionized gas along the sightline to the lensed galaxy.
3. Large equivalent widths are measured for the C iv λλ1548,1550, He ii λ1640, O iii] λλ1661,1666, Si iii] λλ1883,1892, and C iii] λλ1907,1909 nebular emission lines. In the case of C iii] and C iv, these line strengths are similar to those observed for the extreme star-forming galaxies at higher redshifts (z > 7; e.g., Stark et al. 2015; Stark 2016) .
With the exception of He ii, the relative emission line strengths can be reproduced by ionization from a very high ionization, low metallicity starburst with binaries. We rule out large contributions from AGN and shocks to the photoionization budget, suggesting that the emission features requiring the hardest radiation field likely result from extreme stellar populations that are beyond the capabilities of current models. We, therefore, argue that the combination of features observed for SL2S0217 are the result of an extreme episode of star formation in a young galaxy along a sightline that does not cross any outflowing gas.
We have studied the extreme spectral features of SL2S0217, finding both its absorption and emission features to be distinct from the general population of z ∼ 2 − 3 galaxies. In particular, our models show that the emission line strengths of SL2S0217 require very hard ionizing radiation, and so it adds to the small population of galaxies with UV emission lines powered by the hard ionizing stellar spectra that may be responsible for the reionization era. Therefore, due to its optimal properties and leveraged by its lensed nature, SL2S0217 is an ideal template to study the extreme conditions that are important for reionization and thought to be more common in the early Universe.
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